Decarboxylation of exogenous L-3,4-dihydroxyphenylalanine in rat striatum as studied by in vivo voltammetry.
An in vivo voltammetric technique was used to determine whether striatal nondopaminergic neurons take up and decarboxylate exogenous L-3,4-dihydroxyphenylalanine (L-DOPA) and release it as dopamine. After the striatal serotonergic neurons of the rat had been destroyed by intraventricular injection of 5,7-dihydroxytryptamine, L-DOPA was administered intraperitoneally. It was found that changes in the dopamine concentration in the striatal extracellular fluid of the rat were the same as those in the nonlesioned rat. L-DOPA was also administered to the rat after the striatal perikarya had been destroyed by the intrastriatal injection of kainate. The striatal dopamine concentrations of the lesioned rat changed in parallel with 5,7-dihydroxytryptamine-lesioned rats, as well as the nonlesioned rats. Moreover, when normal rats were administered L-DOPA, the dopamine concentration was not increased in the cerebellum, where dopamine neurons do not exist. From these observations, it is concluded that exogenous L-DOPA is taken up, decarboxylated to dopamine, and released only in the striatal dopamine neurons.